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NHS-activated Sepharose 4 Fast Flow ^ n n . m . h i 

NHS-aclivated Sepharose'^ 4 Fast Flow, appropriate lor process-scale applications, is for coupling amino- 
containing proteins and peptides with a chemlcally-stablc linkage 



• Hi()h kjvel of activation can give a high degree of substitution ol the selected Itgand 

• Li(|Mnd coupling results in chemically-stable ligand 

• Sepharose Fast Flow matrix allows high flow rates at moderrite pressures 



Technical Data 

Composition 
Particle size 
For coupling to 
Active groups 
Amount of active groups 
pH stability (operational) 
CIP stability (short term) 
Pressure/flow spec 



highly cross-linked 4% agarose 
45-165 pm 

NHS ester of carboxylic acid groups on JO-atom spacer 
'"IS pmol NHS/ml drained medium 
3-13, Itgand dependent 
3-13, ligand dependent 

base matrix 150-250 cm/h, 1 bar (100 kPa), XK 50/60 column, bed height 25 
cm 



Ordering Information 



Product Pack Size 

NHS-activated Sepharose 4 Fast Flow 25 ml 

-//- 500 ml 

-//- 5 I 

Prepacked columns 

HiTrap IMHS-activated HP columns 1x5 ml 
HiTrap NHS-activated HP columns 5x1 ml 



Code no 

17-0906-01 
17-0906-02 
17-0906-04 



17-0717-01 
17-0716-01 
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HiTrap NHS-activated 
1 ml and 5 ml 



I li Imp ' is ;i r;mj't' nt |>n*-p;Kk rd, ri ;uly-(»>-ust' ti)liimiis lt»t 
prt*p:ir;invf ;itliiiiiy clu <»m;Ui>m nphy. l-ast, siinpli* ;uul i msv 
st'piiiations ;itT ptovitlrti l^y tin* coinhinatioii ot ;i spt ctuliy 
tit'sij;!U"ti L'oliiinn and n pt-i (ortnanci" nitiiiity inrtiium. 

Mi Trap N TlS-act i vati'tl is tin- pi r-att ivatrtl nuinhri ot ihis 
coliiiiiii family. Tlir cmipiiii^ rm'tlioil supplifd is easy tti 
ptrlorm, tvcn if vnu have iifvci coiiplt-tl a ht-ftuf. I ittin 
slartinj; ilu- nn'tliod i<> a ri-ady-to-iiNt' affinity ^fl ntuiually 
takes less than an lioiir. Hi trap NHS activatrtl is availaliU- in 
1 ml and 5 ml lictl volumrs. 

• Fast and conv(^nif;nl !o use 

• Packed witfi NHS-activated Sepharosc"^ J Itgli rvrrlor inance 

• Simple operation with a syringe, a pump or a ctiiomatoj;',taphi(: 
system like AKTA^'^ or FPLC^'^ 

• Affordable 

Coupled Hi 1 rap Nl lS-acii vatcd columns can easily l>c 
operated using a syringe. Alternatively, a laboratory pnmp, 
alone or within a chromatography system, can he 
advantageous, especially v^hen linear gradients are recpiiretl. 

Column characteristics 

The HiTrap column is made of medical grade polypropylene, 
a material that is hiocompatible and dt)es not internet with 
biomolecules. Top and hott<)m frits are manufactured from 
porous polyethylene. The column is delivered w^ith a sff)pper 
on the inlet and a twist-offend on the outlet, Hoth ends have 
M6 connections (6 nim metric threads). 

Media characteristics 

Sepharose High Performance is the base matrix for 
HiTrap NHS-activated. The carbohydrate nature of the 
agarose base provides a hydrophilic and chemically 
favourable environment for coupling, while the highly cross- 
linked structure of the 34 pm spherical beads ensures 




Fig. 1. Prepacked with NHS*activated Sepfiarose Hipji 
P(,Hforf nance, HiTrap NHS-activated columns allow easy 
li^^nnd coupling that opens up a wide range of uses. 

excellent chromatographic properties. Fast kinetics and high 
ilynnmic capacities are properties of all HiTrap affinity 
columns. 

HiTrap NHS-activated comprises N-hydroxy-succinimide 
(NHS) ester attached by cpichloro-hydrine to Sepharf>se 
High Performance via a 6-atom spacer arm. This 
esterification leads to the formation of activated esters, 
whicii react rapidly and efficiently with ligands containing 
amino groups to give a very stable amide linkage. T he active 
esters are stable in the absence of water. 

HiTrap NHS-activated is supplied in 100% isopropanol to 
preserve its activity prior to coupling. Table J lists the main 
characteristics of HiTrap NHS-activated. 
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Alliitilv rliroMii'ito^*,r;i[)hy 



('oiiMiin (Irrnensions 
l.i^:;itMi 

concentration 
M(;ftn particle size 
Bead structure 

M.-ix, hack pressure 
Max. MOW rate 

RecoiiiiTiended flow rate 

pH stability* 

Regular use 

Cleaning 
Temperature stability 

Regular use 

Storage 
Storage buffer 



0.7x2.bcnU \ itil). 
1 .6x2.5 cm (5 inl) 
NHS groups 
10 prnol/ml 
34 pm 

Highly cross-hnked 
spherical agarose 
0.3 f^Pa. 3 bar 

4 mi/min ( J ml), 
20 ml/min (5 ml) 
1 ml/min (1 ml). 

5 ml/min (5 ml) 

3-12 
3-12 

+4 "C to room temp. 

+4 to +8 °C 

1 00% isopropanot 



Coupling procedure 

l.ip.:nul\ <. iini;nnM))', pi iinm y itinnio ^'joiips :m- r;isy i<» ;»ti;uli 
111 I h I I .ip Nl IS ;u tivnlril. n I lowing ;i witlt* i;iMm' ttl iisrs I l):tt 
II t|iiiif ilir piiipoini Nprt ilicily ol ;\ l:i l>< >t :it(H-y cotiplcil 
mIIhuiv )',t'l. I;ihli- 1 tii-Miilns ;i |i;isil coupling piuiriliMr. 



;-)0 - 



10 - 



' 1 Up. rrini^^es given are estimates b.-isf;il on oat hnowledge and eipeiience. Plea%e nnte IIm- 
Inllnwinj;: 

i) pH st»t>ility tegulat use relets lo thr pH interval wtiere Itie ttel is stable ovei a lon{( twiuHt 
nl time without adverse effects on its subsequent chromatograptiic perforrrtAnre. 

it) pH stnhitity cleaning refers to Iho pH interval for regeneration, cleaning-in-piace and 
s;itiitizat ion procedures. - 

iii) Botfi intervals refer to thecouptKd pro<Uict provided that the ligaf>d can wittistand thn pM. 

Table 1. Main characteristics of HiTrap NHS-activated. 




80 100 
Protein added (nig/5 ml) 



Fig, 2. Coupling 30 nig IgG to a HiTrap NHS-activaled 1 ml 



ci.jli.imn Utkcs less than 15 niinules. 



IWfla»r'lalXt».^>•^■ 



step 



Notes 



1. Dissolve the desired tigand in 
the coupling buffer to the desired 
concentration. 

2. Remove the top-cap. 

3. Connect the HiTrap luer adaptor 

(or tubing from a system) lo the column. 
Remove the twist-off end. 
Wash out the isopropanol gently. 

4. Immediately inject one column volume 
of the ligand solution onto the column. 

5. Close the column and allow coupling 
to take place. 



6. Deactivate any excess active groups. 



7. Wash out uncoupled ligands. 

8. The column is now ready for use; 
store at -»-4 to +8 "C. 



The concentration depends on the ligand being used. As a general rule: 
5-10 mg/ml of ligands containing primary amino groups; the optimal volume 
is one column volume. 

Apply a drop of 1 mM HCI to the top ol the column to avoid air bubbles. 
Use 6 column volumes 1 mM HCI at approx. 1 ml/min or 1 drop/3 sec. 



Do not allow the column to stand at this point or its coupling activity will be lost. 

15-30 minutes at +25 "C (or 4 hours at +4 °C). If large volumes of ligand solution 
are used, connect a second syringe to the outlet of the column and gently pump the 
solution back and forth for 10-15 minutes. A peristaltic pump, e. g. 
Pump P-1, can also be used. 

Inject 6 column volumes of high pH buffer (0.5 M ethanolamine, 0.5 M NaCI, pH 
8.3), followed by 6 column volumes of low pH buffer (0.1 M acetate, 0.5 M NaCI, pH 
4). Repeat the washing with high pH buffer and allow the column to stand for 15-30 min. 

Complete the washing cycle with repeating low and high pH washes as above, 
followed by an appropriate storage buffer. 



Table 2. A basic coupling procedure using a syringe for HiTrap NHS-activated. 
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AMintIv ( Itrdni.tldjM.it itty 



l i)'iitf J, ^lln\v^ th;(I nvi'i .U) \\\y, . v;ui hf l oiiplftl )*• .1 
I !i IV:(p Nl IS ;Kiiv:Uril ioImium 111 less l\\:\t\ \S utimitcv. 
I iu tlu T siiHlit's h:ivr slmwu lh;U Ii}*:imls c;U) he l ouplcJ 
111 I In- pit'Si-iui- <tl ilfU-t ^'.rius mu li ;is 0. I "A, SI >S. 
I rinm " X- \iH), I wren " 20 nnil mhIumii lU'i txy^ linliUr. .nut 
iIkh tin- yiflil is iiuirpi-iulfiit * it pi I in t he i ;uip.4' 7-10. 

Operation 

l.ikf :)ll Hi I mp coliinins. Mi Trap N |-IS-;k iivjti it is ipiu k jiul 
r;isy-(()-ust'. Insn nctums .'iiul connrctors ;irc inclutU-J wtih 
i:u'ii p;Kk t)l colnnins. In m iKinl, iht- st p:u:ni(in oun Ix 
\ ;isily ncluc viti witii n syiinj;t' (using tlu- \\wr :ui:iplt>r 
pi !>vitUil). l-tgiMV illiisir.ut's iliis uchnittur. Allt rn;U ivt-ly. 
tin- Loliinin cnn he opt'tnti'il usin^: :i hihornmry pump vi;i 
Mo tnhinj; titling. Two <)r niorr cohinins l;ih hr connrctrtl in 
st rirs liy scrt wing ihi* rnti of oiu- into tlu- top t)i tlu- m-M. 




c) 



Fig- 3. Using HiTrap NHS- 
activated with a syringe, 
a) Prepare buflers and 
sample. Remove the 
column's lop cap and Iwist 
off the end. Wash and 
equilibrate, b) Load the 
sample and begin collecting 
fractions, c) Elute and 
continue collecting fractions. 



Applications 

The following npplications show work done on HiTrap 
NHS-activared columns coupled with different ligands using 
different methods. These methods, the single application of 
coupling solution by a syringe, recirculation with two 
syringes, and recirculation with a peristaltic pump, are all 
supplied with the pre-aciivated column. All methods gave 
excellent yields and good separations. 

Partial purification of an IgE-stimulating factor from a 
fiuman T-cell line. 

A factor stimulating the production of JgE (but probably 
not one of the known interleukins) was found in an 
JgE-producing myeloma. Initial purification of the factor was 
attempted on IgE coupled to HiTrap NHS-activated 1 ml. 
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I mt ( ^ me.) ij'.r. W.1S i nupU'd t< » I I i IVap Nl IS ;u I iv';Ui il I ml 
Willi .1 s\iin(',i-. Alt*! 1 luiiii, f lit- i.'<)liiinM w;is w;islu-d. Ti)",,. 
I il I In- Ij-.l' ( I. S t}\\\) WAS t'oupU'tl 10 thr tn:itri\. I ip.iin' I 
^lltt\^'^ ilu- snl>M'i|n(*iil M'p:i i':u 1 oti i'diuliMoMs niiil m-miIi. 

Iiu ic.isfil p) ntl Hit H in ol lj',|-, in i,i'l| liiu' ll-2'W» w;is <nil\' 
IoiimJ whi n (lu- ti lls wrir grown in tlu* pirsi-fui' *il ilrMnln-d 
in.ti ( I 1:1 j. I^2p li-vrls, ;i ri'lk'Ctii >n ot tot;tl i^t'oti in syiiilu sis. 

sliii'iVi'i! t i 1 i.' if;! .St'l! 'gl- pi' » >i.l uCi ii >i t wTiS i'n'i tliii' ii» .Hi 

()\-(-i:tll sinitiitiis ol the lvW line. 
Removal of BSA from an HIV-2 virus lysate 

Wink m purify proteins fr*)m an l-IIV-2 virus lys;Uf was 
hionprrt d by tlu- hiiuling of HSA prescni in lIu* vims nilturi- 
to .1 Kl*( '. L'olunin. This li.SA could luit bt* mnovril 
I ( iinpli-tfly Iroiii rlu* column by regentTation ami intt rh-rril 
with tlu- HIM a; ptirilication of rlu* viral prottins. Anti-ltSA 
;)iti ibi)ili(-s wrrt- (lu rrtorc pin ifieil and conplril lo I ii I mp 
Nl l.S-at ti vntcd in an attempt to remove USA honi tlu- lysaie 
prnn t»t iiinning on the KPC! column. 



Sample: 



0.008- 



0.004 - 



2 ml ot a concentrated 
serum-lfee cell ciiltuic 
supernatant ot tlic tuiinaii l-cel1 
line MO 

Column: IgE HiTrap, 1 ml 

Binding butler: 20 mM sodium ptiosuh.ilu. 0. 1 b M 

NaCI. pH 7.4 
Elution butfcr: 100 rnM plycine. O.lt M HnC\. 

pH 3.0 

flow rate: 0.2S rnl/rnin 



Binding Elution 



buffer 



buffer 




Flow through 



Eluate 



10 



-T 

20 



— 1 — 

30 



-i — 
40 



— I 

50 ml 



Fig. 4. Separation of an IgE-stimulating factor from a human 
T-cell line on a 1 ml IgE HiTrap column. 
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( J \v:is (. :it i it ii o»ii ;unii iiinj; to a tm fhoil stipplinl 

Willi ilic tolmiin. t !t»iipliii('. solution was ri*ciiiul:itrtl lot .'.O 
luiiinirN :H :i How vMc ol :il>oti( 1 inl/inin l>y in:inu;illy 
ptiitipiiip. ii WalU ;uuI loiih iluoii^li tlu* coltnnii with iwd 
synncrs. (HI in^) ol tlu* ;iiiti-hSA w;is cotipU-tl l>y ihis 

nu'iboii. 

in li st tlu- tfficicncy of tlu- USA removal, 14.1 inn USA wi ir 
p;issi tl ilnougii the ami- USA Hi lrap column. ().4.S mj; 
(.1.2";.) was.ilcti'crfd in tlu- flow through aiul i.V.S4 ni>; 
(*Jf>.()'X.) had hound. Total iicovcry of hoimd and iion- 
hotnul USA was 99.2'!^.. As USA comprised at the most '/^ ot 
tin- total protein as judged hy electrophoresis, more than 
VV;*;, ol the USA appjieil to the column had prohahly hound, 

Whni the HIV-2 virus lysate that passed through the ami 
l^SA i li i tap I ml column was now run on the KPCic*»Unnn. 
tin- separation was completely free frt>m interference hy USA. 

Purification of anti-mouse Fc IgG from sheep anti-serum 

Mouse IgCj (10 mg, 3 mg/inl) was coupled to HiTrap NHS- 
activated at room temperature for 50 m inures hy 
recirculation with a peristaltic pump. 9.5 mg (94.9'^.) was 
coupled. 

The column was then used tor the purification of anti-mouse 
Kc IgCi from sheep antiserum with excellent results. 



Ordering Information 

Piotliict Pack 

lit h,i|i Nti;>.;i(:liv,-ilt:(l 1 tnlxS 

lit I rill ' NHS-activ/iliMl ii mix 1 
NH:;. ;i( liv.il4Ml 

Scpli.'ifost? A f ;ir.t Kkiw 25 ml 

Accessories 



Code No. 

1 7-07 K.Ol 
I 7-07 I 7-01 

1 7-090(vn I 



Ptotliict Pack Code No. 

Doriicfl nul* A 18-24iiO-01 
Llruou hH.'ilocK 

liMii.'il(-/Mh ((.MTiale' 2 18-1027-12 

l(>ni,il(i/Mb male* 2 18-1027-62 
1 iti conncctot 

ll;mi:;eless/M(:) temnU;* 2 18-1003-68 

ll;uif'oless/M6 rnalc* 2 18-1017-98 

U) connect coUnnnswith IVI6 

ronnnctions to AKTA design 

union lemale/1/16" male 5 18-3858-01 

' Includufl in HiTrap package 



to order: 

Asia Pacilic Tel: +852 281 18693 Fax: +8b2 2811 5251 Auslralasli Tel: +61 2 9894 5152 Fax: ^61 'J ^)HW /M I Ausiha 01 h7f. 0616 20 fax: 01 576 0616 27 Belgium Tel: 0800 73 888 Fax: 03 272 1637 
Canada Tel: 1 800 463 5800 Fax: 1800 567 1008 Central. East. Sarth East tompc Tel: +43 1 982 38^6r^«:^4:^ 1 t»H'.. / Oenmarh leh 45 16 240OFax:45 16 2424 Finland Tel: 09 512 3940 Fax: 09 b 12 1710 
France Tel: 01 69 35 67 00 Fax: 01 69 41 9677 G»niianj Tel: 0761 4903 401 Fax: 0761 4903 405 lUly ImI: 0? 2 7322 1 fax: 02 27302 212 Japan Teh 81 3 5331 9336 fax: 81 3 5331 9370 Latin America 
Tel +55 11 3667 5700 Fax: +55 1 1 3667 87 99 Middle East and Africa Tel: +30(1196 00 687 Fax: < 30 Ml 96 Of) 693 Netherlands Tel: 0165 580 410 Fax: 0165 S80 401 Norway Tel: 2318 5800 fax: 2318 6800 
Ponusal Tel: 01 417 7035 Fax: 01 4 1 7 3 1 84 Rosslan Federation Teh *7 (095) 232 0250,956 1 137 Fax: *7 (09f.) 230 6377 South East Asia Tel: 60 3 724 2080 Fax: 60 3 724 2090 Spain Teh 93 594 49 50 
Fax: 93 594 49 55Sw«d«iTel:018612 19 00Fax:Oia612 19 10SwtaertaiidTet:01 802 81 50 Fax: 0 1 802 8 1 bl UK Tet: O800 61 6 928 Fax: 0800616 927 USA Teh 4 1 8005263593 Fax: 4 1 877 295 8102 



HiTrap. AkTA. FPLC artd Sepharose are trademarks ol Amersham Biosciences Limited or its subsidiaries, Aiiiersham and Ameisham Biosciences is a irademsrk of Amersham pic. 

Triton is a trademark ol Union Carbide Chemicals ar>d Plastics Co. Tween is a trademark ol IC) Americas hit . Ameishnni Biosciences AB Bittrkgatan 30, SE.751 84 Uppsala, Sweden. 

Amersham BiosdencesUK Umited Amersham Place, Little Chalfont. Buckinghamshire HP7 9NA. Ertglanri. Ameisham Biosciences tnc 800 Centennial Avenue. PO Box 1327. Piscalaway. NJ 08856 

USA. Amersharn Biosciences Ettrope GmbH Munzinger Strasse 9. 0-7911 1 Freiburg. (Germany. Amersham Biosciences K.K. Sanken Building. 3-25-1. Hyakunincho. Shinjuku-ku. Tokyo 169-0073. Japan. 

All goods and services are sold subject to the terms and conditions ol sale ot the company within ihe Amershpni Biosciences group that supplies them. A copy ol these terms and conditions is available 

on request. © Amersham Biosciences AB 20(X) - All rigtits reserved. 
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